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Preliminary and Short Report
GRANULE FORMATION IN THE LANGERHANS CELL*
ALVIN S. ZELICKSON, M.D.
Recently the ultrastructure of the Langerhans
cell has been examined in detail (1—7). The cell
is easily recognized by its dendritic appearance,
its convoluted nucleus, a relative absence of fila-
ments, its lack of desmosomes, and by its char-
usually found in close proximity to the Golgi
complex and are formed by an outpouching of
the smooth-walled vesicles of the Golgi appara-
tus. During their formation the granules have
the shape of a tennis racket. The handle portion
Fm. 1. Typical Langerhans granules (L) are rod-like with rounded ends and a striated
lamella located midway between the limiting membranes. When seen face-on the granules
have a cross-striated appearance. Tennis racket forms are seen at points where the granules
are budding off a Golgi vesicle. )< 81,400
acteristic eytoplasmic granule. The latter gran-
ule usually appears in micrographs as a linear
structure with rounded ends and a striated la-
mella in the center of the granule (Fig. 1). These
granules are entirely different and distinct from
those seen in the melanocyte and apparently
are specific for the Langerhans cell. They are
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apparently "buds-off" a Golgi vesicle and later
forms the mature rod-shaped granule which has
a linear, striated lamella midway between its
two limiting membranes. When seen face-on the
mature granule has a cross-striated pattern. The
size of the granule is variable, at times, being up
to two microns in length.
The purpose of this paper is to report a sec-
ond type of granule that the Langcrhans cell is
capable of forming which is related to the Golgi
complex and is distinct and separate from the
characteristic Langerhans cell granule, and also
to speculate on the relationship of the Langer-
bans cell to the melanocyte.
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MATERIAL AND METHODS
The Specimens used in this study were from
the extensor surface of the left upper arm of
Caucasian men. Punch biopsy specimens were
immediately fixed in buffered 1% osmium tetrox-
ide and embedded in either Vestopal W or Epon
812. The preparations were sectioned with an
LKB ultrotome and then stained with uranyl
acetate. An RCA EMU 3F electron microscope
was used to examine the grids.
RESULTS
The Golgi complex is well-developed in Lan-
gerhans cells that form this second type of gran-
ule. In cross-section these granules are round
and in longitudinal section they are oblong
(Fig. 2—4). The granules are formed by budding
from the outer cisternae of the Golgi complex
(Fig. 2). After the granules pinch off the Golgi
complex they increase in size until they reach
their final dimensions. They are approximately
100 to 200 mj in diameter and up to 1 c in
longitudinal section and have a distinct triple-
layered limiting membrane similar to that of the
Golgi membranes (Fig. 4). The more mature
granules have either a homogeneous matrix or a
grouping of smaller vesicles within their matrix.
The granules are in no way similar to the typi-
cal Langerhans cell granules nor to mitochon-
Fjo. 2. In Laogerhans cells which are forming the second type of granule (S) the Golgi
complex is well developed. The granules are in close association with the Golgi complex(G) and bud from the outer aspects of the complex (-). The granules are oblong in
longitudinal section and round to oval in cross-section. They are more dense than the
surrounding cytoplasm and have an osmiophilic matrix. The granules are limited by a
distinct triple-layered unit membrane. X 40,800
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Fio. 3. At times both the characteristic Langerhans cell granule (L) and the second type
of granule (3) are seen in the same field. Both are cytoplasmic, related to the Golgi complex
and are often found in large numbers within one cell. The varying sizes and shapes of the
membrane limited granules are present in this micrograph. N, nucleus. >< 40,068
dna. There is a resemblance to "lysosomes" which
are known to be present in Langerhans cells. They
differ from the latter by being more numerous,
having a different form of matrix, by possessing a
distinct triple-layered limiting membrane, which
is not the case in those lysosomes found in Langer-
hans cells, and also by being smaller and having
a different structure (oblong rather than round)
than those lysosomes seen in Langerhans cells.
DIsCUssION
According to Masson (8), the individual mel-
anocytes of the basal layer of the epidermis have
a limited period of survival as functionally active
melanogenic elements. After a time, they become
worn-out, lose their dopa reaction and eliminate
the last pigment they have formed. They then
leave the basal layer and appear in the suprabasal
layers as Langerhans cells, which are worn-out
cells which are soon expelled at the surface of the
epidermis. Replacement of functionally worn-out
melanocytes by others that are young and active
occurs as a result of proliferation of the melano-
cytes themselves. The Langerhans cell therefore
represents a terminal stage in the life cycle of a
previously active melanocyte.
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Fia. 4. The oblong granules (S) are numerous and surround a centriole (c). The triple-
layered limiting membrane is clearly visible in both the longitudinal and cross-sections
(—'). The granules differ morphologically from mitochondria, Langerhans granules (L) and
lysosomes. Whether or not they are precursors of the latter is not yet clear. M, Mito-
ehondrion X 55,776
However, as has been shown (4, 9), the Lan-
gerhans cell is capable of 1) mitotic division of
2) protein synthesis, as demonstrated by the
large number and varying types of granules it is
producing and 3) possibly of a specific function as
suggested by the formation and release of granule
material to the extraeellular space; therefore the
cell certainly should not be considered as "worn-
out".
It was recently suggested (4), that a melanocyte
may divide and produce either another melanocyte
or a Langerhans cell, while a Langerhans cell may
only produce other Langerhans cells which would
eventually become effete dendritic cells. More
than likely the melanocyte, which produces a
specific granule is a fully differentiated cell and is
thus not likely to divide and form another well
differentiated cell, the Langerhans cell, which is
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Fm. 5. A schematic diagram suggesting the
hans cell.
(human epidermis
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5 albino
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capable of dividing and of producing two different
and specific types of granules. Most likely the un-
differentiated dendritic cell (melanoblast) divides
and forms either a melanocyte or a Langerhans
cell (Fig. 5). A melanoblast, thus, may be stimu-
lated to produce either a melanocyte or Langer-
hans cell, each of which may proliferate and in
turn reproduce themselves. The cell location or
cell line formed by the undifferentiated dendritic
cell would thus depend on various factors. The
latter would include melanoblast migration, in-
trinsic defects, environmental factors and genetic
variables, all of which could prevent normal
melanoblast differentiation (6). The latter would
explain the situation in the Syrian (golden) ham-
ster epidermis and partial albinism, a dominant
genetic defect. In both of these conditions melano-
cytes are not found, but Langerhans cells are
present in abundance. At times melanosomes and
Langerhans granules are found in the same cell,
thus the possibility still exists that the melano-
cyte, which is a fully differentiated cell, may divide
and form the Langerhans cell. It therefore seems
likely that the Langerhans cell may be formed
from an undifferentiated dendritie cell and may
also be directly related to the melanoeyte.
sTJMMAaY
The findings presented demonstrate the ex-
istence of two distinct granule types in the Lan-
gerhans cell both of which are probably formed
from the Golgi complex. The implications of
these observations are discussed as they pertain
to the relationship of the Langerhans cell and
melanoeyte.
REFERENCES
1. Birbeek, M. S. C., Breathnaeb, A. and Everall,
J. D.: An electron microscopic study of basal
melanoeytes and high-level clear cells(Langerhans) in vitiligo. J. Invest. Derm.,
87: 51, 1961.2. Breathnaeh, A. S., Birbeck, M. S. C. and
Everall, J. D.: Observations on Langerhans
cells in Leprosy. Brit. J. Derm., 74: 243, 1962.
3. Breathnaeh, A. S., Birbeek, M. S. C. and Ever-
all, J. D.: Observations bearing on the rela-
tionship between Langerhans cells and mela-
noeytes. Ann. N.Y. Aead. Sei., 100: 223, 1963.
4. Zeliekson, A. S.: The Langerhans cell. J. In-
vest. Derm., 55: 201, 1965.5. Breathnach, A. S., Fitzpatrick, T. B. and
Wyllie, L. M.: Electron microscopy of mela-
noeytes in a ease of human piebaldism. J.
Invest. Derm., 45: 28, 1965.6. Commings, D. E. and Odland, G. F.: Partial
albinism. J.A.M.A., 195: 111, 1966.
7. Breathnaeh, A. S.: Observations on eytoplasmie
organelles in Langerhans cells of human epi-
dermis. J. Anat., 98: 265, 1964.8. Masson, P.: My conception of cellular naevi.
Cancer, 4: 9, 1951.
(Melanoblost)
(arises from neural crest)
( human epidermis and2 ) Syrian hamster (Golden)dermis
Lanqerhans Cell ......._—r epidermis
(
vitiligo
piebaldism
histiocytosis x
relationship of the melanocyte and Langer-
